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(54) DRIVE UNIT FOR CAPACITIVE LOAD 

(57)Abstract: 

PURPOSE: To make it possible to perform charging and 
discharging operations by making electrical insulation 
unnecessary for a signal transmitting system and thus 
applying a high voltage to a capacitive load. 
CONSTITUTION: A high-voltage (200V) charging power 
supply 24 is so connected as to be grounded through an 
emitter-collector of a pnp type charging transistor 23 
and a collector-emitter of an npn type discharging 
transistor 27; and a piezoelectric actuator 21 as a 
capacitive load and a current detecting resistor 26 are 
connected in series to a common collector. For the ' 
base drive of transistors 32 and 27, an npn type 
transistor 29 for charging control and a pnp type 
transistor 32 for discharging control are respectively 
connected with the emitters in common, and a 5-V 
control power supply 31 is connected to the emitter. 
When an output voltage of a differential amplifier circuit 
33 comprising a linear IC is given to the bases of the 
transistors 29 and 32, a high voltage of the charging 

power supply 24 is applied to the piezoelectric actuator 21 for performing charging and 
discharging operations. 
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(54) [5E9i<Z*&i*] ^Stt^^fcDffiKj^g 



(57) 

[§H] ■ffi»lli:tMI=«lt ^>«fi£S^S 

[fltJS] SE ( 2 O O V) OSlllI 2 4 $ p n p 
h^>S?X* 2 30X5 '^-3^^ n 
p nfl20)tt»Jfl h7>vX^ 2 l/^-lS y £ 

S^LT»*6-r*<*:5rc}tttL. #iI<D=3 L/*$ ICS* 
ttm^T'&^JEmr^^iX— £ 2 1 . «3fEtttt££i2 

iESlln^tl^Xn p n^%«#J»ffi h^>vX* 29, 

p n p M<Di&mmwm h7>vx^ 3 2^1=7^^ 

BfcLTtttKU ^X5 7^lC5V(DSjiil;l3 1 
7 I c*t&tt«2M4MIHB3 3(7>fch*F®]E£#x£±: 

3tm^m?7^2 4o^L^mi±$EEmT^5 i rLX— * 2 1 ic 

emd l r fttemsbft * c t v * « . 




(2) 



&MW-9-9 6 5 O 



[4*tt»#0>ttH] 

T. Mttm«lcWT L.r*«Sfr5 
I:x5^ fi<«tt * tt *MEMtt*«« 1= a U * * 

mztitzpn pmoiznm h^>^x$ t. 
«rEe«ttfti»a)tt«ff»i^^aES*t. m 2 corneals 1 ? 1 

lex* ^*35<*«S*t«TEMttft««l=a 
«TE:fc«ffl h^^X^G)^— Xirzi U^£A<ff$c£*t 

x == v $ ^intern 3 (omaM^fcsa * tt^-xiciuE 

y tffi < nest 2 coaasa^coaii.fc y * jmu* mm 
2 ] 1 E«<o§»ttmffi<&E»i£Mic 

fcltSfflJEJtmfil h7>yX^l:^^t P ft^K?)jt 
liFET SSlt* t *rc«JEtt«ffl H ^ > vX$ left 
*T n ^-V*;KDjft«ffl F E T £»lt4*J*£ L. 
TOE#FETO>V— X. KU-f >fcJ=tfy— 

mffl I GBTt»lt4t*lc«TEtt«ffl h^>vX$lc 
ftTLT n^^*;KZ>tt«ffl I GBT£t£ftfc*gf££ L. 

So 

[W#3«4] »*91 ftl*L3Ett(DS*ttft«G>H[ 

»£«icfcMtsii&E£m»iWffl h^>i?x*c=ft*r n 

T-^JUOftmMHffl FET -6 £*l::f(rEttmiH 
Wffl h7 >v>x* icftxr P 7*-v*;wDtt«»JWii f e 
T*BH"fc1*l*i:U 



a^sicfcit&ffjEsmjs k ^ >vx* letter P * * 

*;ua>3fcm*J»ffl 1 GBT*Kit«t*l^«rEtt«ffl> 

UTEft I GBT0X = aU^fi^^-hf, 
-t*L^tl«TEX5^*. =l U^Sfccfctf*— XCD^ft-? 

So 

[1***6] NUttMMIUt«itttil 

ca>«a*uj*«o>*m«»«i:iwrE«iw#«^6a>« 

W«#t(D«*aiJJLr«l«l«*t'r*«3E«JI3l«* 

r*i3W=E«0>MttJl««>B»»«« 
[11**7] BiTE#Si£lt£r£ LT0)Et7^faX 

#«1 3SlxL6 0)L^r4x*M=EiEa)8*ttftW(Dffi»3S 

Mo 

[t**4f 8 ] «TES*ttft«co*«««£tt«"r 4 £ 

5r=ittEK2a)«ai^ir***tifcfta>ffl*«Ea)ik 
mfflasssit. 

itiEf 3 (Dmrntm+z ^ife-r * c t ic j= y «rEtt«ffl« 

91 SttB*fl»«« t L T ^ L fc C « t f *> If ^ 
Mo 

[000 1] 

[0002] 

[a*a>a«] mxii. Etr^fax^ftt^gi 

^«^CDt(7)>!)<fc4o Ctt(*. EEm^^^^x— ^ 1 |c 

2<7)=i U^*SiE(DfiS4|w % h7>vX^ 3 CD a 
CtL^<D h7>yX> 2 fcjitf 3 0)^— XI**ii 

£0 



(3) 



*#S8¥9-9 6 5 O 



[00 0 3] »JW0tt6^&tt**tt*«BEf=«Si:T h 
7>vX^2, 3 *><igB£*u I;l4^b h^>v*£ 

2^^uri±mT^^zLX— ^ 1 ir^m^^Ttv h^> 

2ft*:7£-t±T h7>vx^3?lltl)C^!: 

[0004] 

I*. Elff 1 ^<Dmta®ECD*^£ftf(Hl^0i&6(Da3 

[0005] f:t\ ^a>«fe5 3Ssaiw»jSLr, «* 

ja<D*G>*\ fc*lM*»BI¥5-1 1 1 2 6 6#4&tKI= 

Cl^f U — T I C 7(0«3S«iE*ttl*a>«{4 

v:7H**a»l=Lfc*iafcttoTl**. U-7IC7 
©#EBA*«TI**8 8 fc cfc «ti»ttBK4: if ft tf* 

[0006] U— T I CT^a^SWElT^faX 
■CSKA*«l*l=»«l**tr^*. X )-T I C7(DIEO 

1 3Hlcli. h7>vX^ 1 4. ^WE^-f 
Kl 5, 1 6fecklXh^>vX^ 1 7 CDl6?lJlHlES^ 
1*«**U h7>vX^14, 1 TO*— XfiJStal 8 
a, 18 b. 1 8 c^t,^^)/\VTX0^IZT|gl!)^tt 
^ctai^otU^o h7>v^14, 17(7)^L/ 
^7^lih7>vX^1 0, 1 2(D^<— XfCfg^^tLri^ 

[0 0 0 7] ±E«fit^«fettl*. h7>^14, 1 
7 SBM? * - 1= J: y 2ffla>£WE*-f t-Kl5. 
1 6lc-£a>*3fc£aEU *lc-360>a«T-«Eft*** 
■fr*. flAtf. 3E«ffiy-f*— Kl 5. 1 607it- 
HEft'J-T I C 7<DmH®E± 1 5 VlZltifcLtz 1 5 
V<Dfc<D£m**£* «J-7 I C7C0a*SI±lCiiBiL 
TMttS*?-i::(*-£a>UJAWE± 1 5 VtBgBBKKS* 

Eft f=P*Q-f 6 c <h *<T? # Z> £ 3 irfc £ o 
[0 0 0 8] ZCDm-S. S«EE^<^--Ki 
5. 1 6^S!:ftlftl1 5VJM$^ 'J-7I 

c7a)tB*a : fiwi oo vfttb*L«fca fc^ftt. U- 

71 C 7 (DJEOMXVittl* 1 1 5V^tt(8Sh, ^CD 



I C7<Da*«JE(**l=:«sBHIIEa)ttBl'3l= 
fcSdtlcfty. 1 0 0 V(D£li^mi±^^l±*-y:§-<*: 

[0 0 0 9] LfrLttrtffe. C0>*|jt(::*5l*Tli* SI- 

h7>v^^u-7i c7fzm3 K Lft«$&-r^>^^fc 

y. Lfctfot, t^fcMf7^faX-^10S 
m^ft******^!** iSS3 0-5 0 VflSCDHi^ 

SE^LaMftx-tti^a-c* 1 0 o vj^LtcomiEftEPAn 

[O01O] <hC5^ C<0J:3«:«*W^«»Lfr« 

[0 0 1 1 ] *fc. fflf 5- 1 1 1 2 6 
P— 7" -f £ C fc |C * y *#l^iB(Z>6]iDBE# 

[0012] «-^stta)iaB^e)Sfi>B»«Ei=. 

h*^5*HJl*Tl**. Cfilcjzy. flHHMftBtt&B 

[00 1 3] L^L*A<t>. ±i$<7)S/?£|rfcLNr. Em 
7*^a.X— £ |C3tttSftft-5 fctfXD F E T(K>mW}%:®L 

fey. Lfcjd^t, 7* K^^CDtf^o^lc^gl-f 3 
ttjE*fr3B»S«*l=Rlt*#»***y* ±#<b: LT 

[0 0 14] ctttt* -Wiitf. fc^^^h^^lcfciN 

TI4LEDIZ1 0 m ACDjl 1 OmAOl 

[oo 1 5] *^B^(i. ±E»«lc«^r«:S*ifc*a) 



(4) 



ftBfl¥9-9 6 5 0 



ft^lnfcft- 
[0 0 16] 

thtizti&ftmm^fccx. 8*i4fi«ies*-rfta« 

W*Mh7>W*i- 1WE**ttft«<©im«8fr 

U * * *<tttt * ttx s * * *><m 3 0)Uflj7i:Kt( a? tt 
xirHrlB«Ufflifi^-^7Lt>*t^n P nff$a>J£B«ffli 

a * 3^««*nx awex 3 ^maKtm^^tt 

■«lPBh7>^*fc, «rE*l<&«*ffl^l=:ffiBI* 

tu WE»2a>«3i*^a)«tt*»»i:LrmEMtt 
a fir CO B ®j I c &S £ US * a BE £ Hi * "f ft ft «JB ■ S <t * 
fiTEftWMWJH h^>yx*fc«fctf1fflEfifc«M»ffl 

y t ft < frE* 2 o>««MB-a>«fi «* y t si>aj*«EE 

icKJgStttfrE* 3 <7>«»«BT-^TOE* 2 o>WKM*t 

<d m \z mm s tit «« £ * » it r m& l *= t z 5 
[0017] ±E«rti=jst>-c. mttnm 

*|cft*.T p ***;K7)3MM! F E T £ISitft ^dmJ 
E»«ffl h7>vx^ left T n ^ * * JUCDMffl F E 
T£|£ltfttgj£<>:^ft-<t;b<-e£\ |tE#FETOV- 
X, KKVfcWy-h^ -ttL-PtiffiEx 5 ^ £ . 
=1 U^fccfctf'*— X(D*ft^*U::»l££-£ft±:-fil x 

[0 0 18] *fc* fijEft®^ h7>yX*i:tt*r p 
^V*JKDftBffl I GBT*Klt4£*lcWEtt«JH K 
^>vX*lC«5LTn^^*iKDtt«ffl I GBT£|£lt 
ftlgj^-Tft IE*I GBT(DI5'^, 
al/^>J3Wy-h$, -tti-FttHTEx 5 v £ . nU 

[0 0 19] ±E#«J£iefcL*"C. fflr£*B*J 

T £ Kit ft t^lcMEttm^JWffl h ^ > i>x 9 
p^^*;KDft«*J»fflFET$Kitft*fiRt Ltta 

[0020] mrEftUffl h^>vx$ letter 

pft*;u©3tWHP« I GB T suit ft t&\zmi%Zl& 



BT£fSltfc^<h-rftC£:4,-eiK b5E«- I GBTtf) 
3 U^^fccfct/^— X(0-?-*f?+tlc>^J6*i±ft<h 

[002 1] «rE»*ttft«f«>ii««a*«fflt- 

E«W*«^60)tl»«#ta>«*a«LT«lliP«#4: 

•r ft«a«»***»i: *»itr«rt-r ft -ttt^^ 

[0 0 2 2] fit, ME§fi1±&^<hLT(7)IEm7^ 
[0 0 2 3] S6I=, WESfittll^<7>ftffiS^£fifcffi 

■r ft * 5 icMEm 2 (D*stt^ic»i»a*LfcAa>a** 

E<Z>tt«ffl«ai£Klt. TOESS^maSMS^^ftlfe-rft 

ciic«i:ymiBtt«ffl«a*«rEiW»maBt Lttst 

ftC£*<T*#ft <llf*£8<D«H) o 
[0 0 2 4] 

*Jffllffi«^<7)«l±U^^cty : fe>^<^ft<b:. ftafrl^JB 
h7>vX^^Ltftlffl h7>VX^Jgi)LtS 

s«K^B«-r ft cfcd izfcy. *Bfflftas^&s«ttfi 
«ic3j5«-rft«k5ieftfto siwe^boawi 
■»(D u^;uA<*jwffl«aa)*Eu-<;u«*: y *ffi < ^ft 

jftlSJM h 7 > ^ J ^ L t Mffl h 7 > vX 

**B»LTtt««BS^Jifc*rftcfe5lctty. 

[0025] zcD±i^> ft®fflm;"someEu^;u^^< 

C^lc^or. S*tt»«S»-rfta>lc«»<i:B 
i cttfc*a>fti^«ffiffi*a)fSiJffli¥«*ffl^-cfB 
»*]ffli-r4ci:3b<T?*ftck5l-«:fto i£lc#g14 

fLttommnK. < -r ft c t ^<r*^ ft cfc 5 ir «c ft a> 

T?. «ffiffl»0)iBiJ«I* / >*<-rft-i:* < 'C#fto 
[0 0 2 6] »*S2ft^LH*S5EtO)tl 

7 h^>5>X*lCft*T FETfc^lM* I G B T 

Sffil^-CtifT5wtA<-C*ftJ:9lc4y. mm<otz#><D 
|z N ^tl^CDffl^^i+lC^ft^Ot^t-rftCt t 

■e#ft«fc5ic3Sfto 

[0 0 2 7] |«*«6ietgC7)^fi14m^O^S[l^SleJ: 
HIS, »3E«a;H*^«l*. «H»*»^&**63h.««l 



(5) 



^l¥9-9 6 50 



So 

[0028] 7 isttoSSttfUSaffifflSBix * 
HIS, #S14m^i:Lr0EBT<7^a.x-^fc^Lr 

y aiK Lfctt*i3a-5i^r E»«w"-r 4 c <t so 

[0 0 2 9] If^JlSlHiSCDSitia^OigSl^MlCcfc 

5lxfe£ 0 
[0 0 3 0] 

[HJfiffl] KIT. **lfl£E«7*7*a.x— *|zjaffiL 

mftM«j*£*-rBi leaser. §s 

y^— ^<Et*o>iii«tt«a«>«i»Ptff3fc«>a>t»a) 
x% «E*Hiart-*t*o)fc*a)E«*tticj:y«/hW 

£*a.X— * 2 1 it. «*tf2 00VSK<DE«)miE*< 
[003 1] C0Et7^faI-^2 1|C^LT, 3t 

ttmBtt£fr?feA0>UuSB2 2ii*<B«fc5lxflUfc£ 

*14. p n p!035lS h7>v^^ 2 30X5 7^1* 
«1<Z>fHSfl8^2 4£:frLT^*(£2 0 0 VCDfcii2l®!± 

h7>vX^ 230)3 l/^*!iEt7*faX-* 2 1 
fc«fctf«a«di*«£ LTa>«attttSta2 6*lt^J«c 

2 70al/^*lt h7>vX^ 2 3 fcH»:, 

Et7^f2i-^ 2 i fccfetf«3Etttt»tS2 6 shot 

CxttLT«»S*U X5^^(*SB2<7)aaS^2 8$^ 

[0 0 3 2] npnTO$tS)»lh7>y^^2 9<D 
=1 h7>v^ 2 3<^^<— XlC^SiX. 15 

«^t«5 V0)lt3E«a3 1 l=»«**tTt^*o pnpff^ 

<0ifc«ttWfl3 h7>y^$ 3 2 0)x = ^^(*m3(7)m;*l 
^3 0$^LtIStS3 1 ixSJ&Sfu xiU^^fi 
h7>vX^ 2 7^-X!:M^htl^o ± 
ffiLfc h^>vX£ 2 3, 2 7, 2 9. 3 2 X 



&s 200 vmmvmmLtzm-&x* : bitftMx. 
[0033] *gtmmtt¥BLt\~xo>&tomiK&R3 

^l*El7^fiX-^ 2 1 t«attffi»tn;2 6 

a«*jai=»«**trj3y. u*«B^-r*h^>^x*2 
9fe<fcr/3 2(7>^— xix*arxffi»$*t-c^*. aee 

0S3 3(D#£*EA*M^lx}g&*;KTl>£o 
[0 0 3 4] Z(D^iftitiH[Hl£&3 4C0^JSfEA^3S : f L 

Lrtl»*IRi:LTa>*WniB3 7l=««**t* Mttlft 

i^*o *fc* «mt«ia»3 4a>KteA*«qFi*«»3 

BSALtttMBfRi: LT(7)tiB-tr >-*3 9 (rfg^ 

S tt -5 1 & misfit 4 o l r u * m^i-mm S *ir 

So 

[00 3 5] C<Z)ii^ fi«-fe>-9"3 9f*. EEH7^ 7^ 

ax-* 2 1 a)«B«wttftffi*gam-r*ta>-e. «*. 
tt«ixi£i:fc»ft«*v b*au*-r*«fe3fx*ort^ 

So SH4I«I§IK3 4I*. MMslK3 7 

tt*ix»jt-r 3 9 fr^cnfe&m^v bt* 

[0 0 3 6] *f- % MH)ii*I[s]S&3 3 1*. VSStttHJ&ffi 

2 6i=aE*i««aEf=j:yfls±-r*«ffivdfc±i6Lfc«i 

V e <h LTiii^Scfc^lX&oTl^So 

[0037] ;^ix*||j56^j(D^ffiixotxriii2^#raL 
TK«r*. **\ MVPDK3 7^t>BEST<7 7 t 3.x- 

§irlt, B12 (a) lC7F-TJ:dlx. Rr£U>'<;u£M 

ftKo^rtMrr*. utile* y, Et7^fax-^ 
£*T5£tf>-efcSo 

[0 0 3 8] »J»|ll*3 7 3^6»*«#Va35<U***t 

4fc, Sa«iBlHlK3 4|xfc^-CI*. KI£Aa«J*-lc« 

tS3 8 s^utiiit >-y-3 9*^#^.e>*t*fi««Ui 
«-s§-v b t<D»a>«**ff o-c(4B«««^v c 

«Bfl»Mia»3 3<D#jRlEA*« : FI=#K.ft«fe3(ca 
S e ctilXcty. lEm^^^zLX-^ 2 1 (D^<i{iB(D 

[0 0 3 9] a»it«lslK3 3lxfc^Ttt. 



(6) 



<ftBfj¥9-9 6 5 O 



ElT^fax-^ 2 1 |c|!Rlz»«-r'<#«3EU'<;u 

#r£4£5i::fcori>4o 

[0 0 4 0] S»«l«lHltt3 3 3b^*J»«-*V e 

fflS3S2 5^bEt7^faX- $ 2 1 £ 5 left 

4. z*ijME«T**ax— $ 2 1 o^tnnsttuv. 
ic * y as * *vc a* v c # ic-r 4 vsta t & s 
[0041] -7?* Mi!3ti*siHisS3 3fr*<nfamm^v 

<tt*t. ttm«JWra 3 2IC^<— X«3SA< 

X$ 2 *m%Lt LrSS+lScfcd^^^p dtUc 

TlilT^^^x— ^ 2 1 <Z)&8^«I££«2SWE£ Lr 

<k5\zts:z> 0 fir, da><t #co*km«3ttr*. ifi&<D& 

[0 0 4 2] &fc\ Sl$IJilh7>vX^2 9fcc):I/ 
h7>vX^ 3 2^ffi»-r^fcto<7)S»|iii|S 
\3\&3 3(DV\fflm^V eCDis^Mt, ^JX-fttfHWfflB 

;li3 i coS1±u^;ue sfeg. h7>vx^^-x ■ x 

5 v * mwizv b o tin* Lfc«* y Lfc 

u^;btf/&^rfc4o 0iJ*.l£, fr]®ffiB;TI3 1 omBEt 

5 Vrfe^xt-T^ib:. Jtm*Jffllffl h^VvX* 2 9 tffi 
betLrO. 8 vaKKl^fi|0*y 5. 8VHSJa± 

4. 2 vaSJUTI=T^«c:&^Srrft« (El 2 

(e) 0 

[0043] C0)J:3aW»iM***ff-r«-i:ir«fe 

»-r4£* 02 (b) - (f) icTF-Tcfca^. maEu^< 

;ua>KB*<ff*>*i«J:5l=fty. Ei7^ii-^2 



^SlcfclNri*. ElT^f^x-^ 2 1 *<«1£ftffi 

4o 

[0 0 4 4] *fc % .taw)**. 2M4MlislB3 30)* 
*rfc4*]»«l£v e<DU^;ua)Kffltt«J»ffl«3« 3 i 
oWEu^us v£*'bt Lt»*;i/ hOJEffir JESffl 

h7>vX^ 2 3 6J:y»tffl h7>vX$ 2 7£ffi») 

sms2 5<D«^af±2 o o vafi*r-mai-r4-tA< 
«fc5izfc4. 

[0 0 4 5] z.0>&oft*mi&mi~&titi* ftlfflh7 

|:LTES7^faX-^ 2 1 ic^^L. t^X^(DV-=y 
>W2 3, 2 7<Dig®)^£ LT, XS^^^^MIC 

2 9fej:i;fti«»ffl h7>vx^ 3 2icckya»r* 

iatLfc©"^ S»*i«@»3 3(Dcfc3ftU-7' I C 

«ffl«S2 5 0)KuKEE*B«inLr3fettBiliff*ffftto 

[0 0 4 6] H3fe^t;il4{i*^B^(Dm2(D|ISfe«lJt 

mi a>**flifcj*ft*fcc%tt, 120)1 
2 8 s»*6-r*«^ y irfimjEtaj* <r 
W4iiu»u »3o>«ai«T3o*«*6-r4«* 

7^fax-*2ll:««t6Cti:j:y % »®B#lcl* 

£17^^^!-^ 2 i (D3tmm^t^c^mi±r?t*jw 
fir, ccoj:5i3ma>tii73mEE(7)»mffim^4 i £» 

[0047] ±iB«ti«irfc^r. nmmmm h7>y^ 

£2 9l£. 15 •y£*<tt*6$:Kri*4^S>'<-- xico. 
8 va«Ul±^Bi*n**i4i:K»*4xras«ffl h7>y 
X*2 3£K»nTte£fc4o MMfflh7yy 

x^3 2i*. Bi:<x5^^A<ttift*tLri^4^&. 

— XI--0. 8 va«JSlTO)«lE35<B«n**t4i:B»aF 
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